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northern to the southern border of the State, and runs
roughly parallel with the shore. Consequently it was
obvious that whatever direction the railways might take
to tap inland territory, the mountains had to be crossed.
The State railway system is divided into three divisions,
the main northern, southern and western lines respectively,
and the range accordingly is crossed at three points.
The first subjugation of this rugged, frowning barrier
was brought about by the urgent necessity to connect
Bathtirst with the coast at Sydney. Years before gold
had been discovered on the highlands a flourishing little
community had sprung up and had founded a promising
town. But the inhabitants felt their isolation keenly, and
they petitioned the Government relentlessly for railway
communication. At that time the line had gained a
point known as Penrith, about 22 miles from Sydney,
lying at the foot of the mountains, and heavy expensive
work confronted the engineers anxious to proceed farther
inland. Moreover, owing to the steepness with which
the edge of the plateau rim dropped into the valley, it
was realised that the metals would have to be lifted quickly
to a great height. As the engineer was handicapped by
financial stringency he was compelled to resort to heroic
measures.
He set to work and succeeded in reducing the costli-
ness of the earthwork by adopting grades of i in 33,
introducing what is known as a "zigzag." The track,
instead of climbing the bank continuously in terraces,
with curves connecting the successive tiers, makes a
diagonal cut up the cliff face to a dead-end. From this
point another stretch of line cuts similarly up the flank, to
terminate in another dead-end, to lead to another diagonal
rise, and so on until the upper desired level is gained.
Meiggs introduced a similar system when he built the
Oroya railway to overcome the Andes, and in the days
the "zigzag" was carried out it was considered the only
means of solving the situation with the minimum of
expense. The grades on the "zigzag" were as heavy as
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